♦ 

Searching PAJ 



1/1 ^— is 



PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 2003-1 55578 

(43)Date of publication of application : 30.05.2003 



(51)Int.CI. 




C23C 22/34 




1 '" " ■ " 

(21 Application number ; 


2001-355007 


(71)Applicant 


: TOYOTA MOTOR CORP 








DAIHATSU MOTOR CO LTD 








NIPPON PAINT CO LTD 


(22)Date of filing : 


20.11.2001 


(72)Inventor : 


OKADA EISAKU 








YOSHIDA FUMIYA 








SHIRAISHI MASAJI 


i 






CHIHARA YASUSHI 



(54) CHEMICAL CONVERSION TREATMENT AGENT FOR IRON AND/OR ZINC 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a chemical conversion treatment agent for iron and/or 
zinc which can be applied to the iron such as a cold rolled steel sheet and a galvanized steel 
sheet and the zinc, and can reduce the amount of sludge and the amounts of phosphorous, 
nitrogen and heavy metals which give environmental. 

SOLUTION: The chemical conversion treatment agent for the iron and/or zinc contains 
zirconium iron and/or titanium ions, and fluorine ions. The contents of the titanium ions are, by 
weight 20 to 500 ppm, and the molar ratio of the contents of the fluorine ions are >6 times of 
the zirconium ions and/or the titanium ions. The treatment agent does not contain phosphoric 
ions, and whose pH is 2 to 5. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]It is iron and/or a chemical conversion agent for zinc system substrates containing 
zirconium ion and/or titanium ion, and a fluorine ion, and content of said zirconium ion and/or 
said titanium ion is a weight reference, Iron and/or a chemical conversion agent for zinc system 
substrates which it is 20-500 ppm, and content of said fluorine ion is a mole ratio, is 6 or more 
times, and does not contain phosphoric acid ion substantially to said zirconium ion and/or said 
titanium ion, but are characterized by pH being 2~5. 

[Claim 2]The iron according to claim 1 and/or a chemical conversion agent for zinc system 
substrates containing rustproof metal. 



[Translation done.] 
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* NOTICES * 
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damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention can be suitably applied to iron and/or the chemical 
conversion agent for zinc system substrates, a still more detailed iron system substrate like cold 
rolled sheet steel and a zinc steel plate, or a zinc system substrate, and relates to Lynn used as 
the quantity of sludge, or an environmental impact, nitrogen, the iron that can decrease the 
quantity of a heavy metal, and/or the chemical conversion agent for zinc system substrates. 
[0002] 

[Description of the Prior Art]Although metal-forming objects, such as a car body and parts, are 
generally manufactured from viewpoints of intensity, a weight saving, etc. from zinc system 
substrates, such as iron system substrates, such as cold rolled sheet steel, and a zinc steel 
plate, and an aluminum system substrate, in order that these metal-forming objects may raise 
corrosion resistance and abrasion resistance, the surface treatment is usually performed. 
[0003]Degreasing treatment for this surface treatment method to generally remove the oil 
adhering to the surface, the surface control processing for forming the chemical film in after- 
degreasing rinsing treatment and the chemical conversion which is post processes good, zinc 
phosphate chemical conversion, and transformation — it consists of a series of paint head end 
processes of after rinsing treatment. As a conversion treatment method applicable to all the 
Plastic solids by the iron system substrate, the zinc system substrate, and an aluminum system 
substrate, the conversion treatment method by a zinc phosphate processing agent is put in 
practical use. 

[0004] However, in the conversion treatment method by a zinc phosphate processing agent. In 
order to raise that Lynn and nitrogen are included so much in a processing agent, and the 
performance of a chemical film formed, By making heavy metals, such as nickel and manganese, 
contain so much in a processing agent, become a cause of an environmental impact, sludge, such 
as zinc phosphate and iron phosphate, occurs so much as waste after processing, or surface 
control processing is required. 

[0005]In [ for example ] JP, 2000-282251, A as processing agents other than zinc phosphate, 
Although the coating method of the aluminum base material which carries out chemical 
conversion by the acid coat chemical conversion agent containing zirconium ion or titanium ion, 
phosphoric acid ion, and a fluorine ion, or the aluminum alloy substrate is proposed, The 
processing agent used here is not applied to an iron system substrate like cold rolled sheet steel 
and a zinc steel plate, or the zinc system substrate, although put in practical use as an 
electropainting ground of an aluminum base material or an aluminum alloy substrate. 
[0006]Can apply suitably to an iron system substrate or a zinc system substrate, and Therefore, 
Lynn, nitrogen, There was little content of a heavy metal, and it controlled generating of sludge, 
such as zinc phosphate and iron phosphate, and development of the chemical conversion agent 
which does not need to perform surface control processing needed in the conversion treatment 
method by zinc phosphate processing was desired. 
[0007] 

[Problem(s) to be Solved by the Invention]In view of the above-mentioned actual condition, this 
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invention can be suitably applied to an iron system substrate like cold rolled sheet steel and a 
zinc steel plate, or a zinc system substrate, and an object of this invention is to provide Lynn 
used as the quantity of sludge, or an environmental impact, nitrogen, the iron that can decrease 
the quantity of a heavy metal, and/or the chemical conversion agent for zinc system substrates. 
[0008] 

[Means for Solving the Problem]This invention in zirconium ion and/or titanium ion, and a row. 
Are a fluorine ion iron and/or a chemical conversion agent for zinc system substrates to contain, 
and content of the above-mentioned zirconium ion and/or the above-mentioned titanium ion, In 
a weight reference, it is 20-500 ppm, and to the above-mentioned zirconium ion and/or the 
above-mentioned titanium ion, content of the above-mentioned fluorine ion is a mole ratio, is 6 
or more times, and does not contain phosphoric acid ion substantially, but is iron and/or a 
chemical conversion agent for zinc system substrates whose pH is 2-5. Hereafter, this invention 
is explained in detail. 

[0009]Iron of this invention and/or a chemical conversion agent for zinc system substrates 
contain zirconium ion and/or titanium ion, and a fluorine ion. With iron and/or a zinc system 
substrate in which chemical conversion is carried out by the above-mentioned iron and/or 
chemical conversion agent for zinc system substrates. A substrate which consists of zinc 
system substrates with which some or all of an iron system substrate and a substrate with which 
some or all of a substrate consists of iron and/or its alloy consists of zinc and/or its alloy, these 
iron system substrates, and a zinc system substrate is meant. 

[0010]As the above-mentioned iron system substrate, cold rolled sheet steel, hot rolled sheet 
steel, etc. can be mentioned, for example. As the above-mentioned zinc system substrate, for 
example A galvanized steel sheet, a zinc-nickel-plating steel plate, A zinc-iron plating steel 
plate, a zinc-chrome plating steel plate, a zinc-aluminum plating steel plate, Zinc, such as 
electroplating of zinc systems, such as a zinc-titanium plating steel plate, a zinc-magnesium 
plating steel plate, and a zinc-manganese plating steel plate, hot dipping, and a vacuum 
evaporation plating steel plate, or a zinc system alloy-plating steel plate can be mentioned. The 
above-mentioned iron and/or not only a zinc system substrate but iron of this invention and/or 
the chemical conversion agent for zinc system substrates can carry out chemical conversion of 
the aluminum system substrate which consists of aluminum and/or its alloy. As the above- 
mentioned aluminum system substrate, a 5000 watch system aluminum alloy, a 6000 watch 
system aluminum alloy, etc. can be mentioned, for example. The above-mentioned iron and/or a 
chemical conversion agent for zinc system substrates are possible also for carrying out chemical 
conversion only of an iron system substrate or the zinc system substrate independently, and can 
also carry out chemical conversion of an iron system substrate and the zinc system substrate 
simultaneously. It is also possible to carry out chemical conversion of iron and/or a zinc system 
substrate, and the aluminum system substrate simultaneously. It becomes possible to carry out 
chemical conversion of the structures, such as a car body which has simultaneously an iron 
system substrate like cold rolled sheet steel, a zinc system substrate like a zinc steel plate, and 
an aluminum system substrate thereby, for example, simultaneously by iron of this invention, 
and/or a chemical conversion agent for zinc system substrates. 

[001 1]In iron of this invention, and/or a chemical conversion agent for zinc system substrates, 
the above-mentioned zirconium ion and/or the above-mentioned titanium ion are chemical film 
forming components, and can raise the corrosion resistance of a substrate, and abrasion 
resistance by forming a chemical film which contains these ingredients in a substrate. 
[001 2]Content of the above-mentioned zirconium ion and/or the above-mentioned titanium ion 
is a weight reference, and is 20-500 ppm. When there is a possibility that corrosion resistance 
and abrasion resistance may fall when the amount of coats of a chemical film formed in a 
substrate as it is less than 20 ppm becomes small and it exceeds 500 ppm, there is a possibility 
that a chemical film may not be formed efficiently. Preferably, it is 50-300 ppm. Content of the 
above-mentioned zirconium ion and/or the above-mentioned titanium ion means content of the 
sum total of zirconium ion and titanium ion. In iron of this invention, and/or a chemical 
conversion agent for zinc system substrates, a desirable gestalt contains zirconium ion as an 
essential ingredient. 
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[0013]It is not limited especially as a supply source of the above-mentioned zirconium ion. For 
example, alkaline metal fluoro zirconate, such as K 2 ZrF 6 , (NH 4 ) fluoro zirconate [, such as 

2 ZrF 6 , ]; — ;, such as soluble fluoro zirconate, such as fluoro zirconate acid, such as H 2 ZrF 6 , — 

zirconium fluoridation; — zirconium oxide etc. can be mentioned. 

[0014]lt is not limited especially as a supply source of the above-mentioned titanium ion, but For 
example, alkaline metal fluoro titanate, (NH 4 ) fluoro titanate [, such as 2 TiF g , ^ ; — : ' such as 
soluble fluoro zirconate, such as fluoro titanate acid, such as H 2 TiFg, — titanium fluoridation; — 
titanium oxide etc. can be mentioned. 

[0015]The above-mentioned fluorine ion plays a role of an etching agent of a substrate in iron of 
this invention, and/or a chemical conversion agent for zinc system substrates. Content of the 
above-mentioned fluorine ion is a mole ratio to the above-mentioned zirconium ion and/or the 
above-mentioned titanium ion, and is 6 or more times. In iron of this invention, and/or a chemical 
conversion agent for zinc system substrates, it means that the number of mols of the above- 
mentioned fluorine ion is 6 or more times of the number of sum total mols of the above- 
mentioned zirconium ion and the above-mentioned titanium ion. Etching becomes being less than 
6 times insufficient, and there is a possibility that it may become impossible to form a uniform 
coat and corrosion resistance after paint may fall. 

[0016]It is not limited especially as a supply source of the above-mentioned fluorine ion, for 
example, hydrofluoric acid, hydrofluoric acid salt, fluoridation boron acid, etc. can be mentioned. 
Since quantity of a fluorine ion to generate is insufficient when using a complex of a quoted 
zirconium or titanium as a supply source of the above-mentioned fluorine ion as a supply source 
of the above-mentioned zirconium ion or the above-mentioned titanium ion, it is desirable to use 
the above-mentioned fluorine compound together. 

[0017]The above-mentioned iron and/or a chemical conversion agent for zinc system substrates 
do not contain phosphoric acid ion substantially. It means not being contained, so that 
phosphoric acid ion acts as an ingredient in a chemical conversion agent unless phosphoric acid 
ion is included substantially, and in iron of this invention, and/or a chemical conversion agent for 
zinc system substrates, it is a weight reference and, specifically, means being less than 10 ppm. 
When phosphoric acid ion is included substantially, a zirconium and/or titanium content in a coat 
formed decrease, and there is a possibility that performances, such as corrosion resistance and 
abrasion resistance, may fall. Iron of this invention and/or a chemical conversion agent for zinc 
system substrates, Since phosphoric acid ion is not included substantially, an yield of sludge, 
such as iron phosphate, zinc phosphate, etc. by which it is generated when not using Lynn 
leading to an environmental impact substantially and using a zinc phosphate processing agent, 
can be controlled. 

[0018]As for the above-mentioned iron and/or a chemical conversion agent for zinc system 
substrates, it is still more preferred to contain rustproof metal. Performances after paint, such 
as corrosion resistance and abrasion resistance, can be raised more by making the above- 
mentioned iron and/or a chemical conversion agent for zinc system substrates contain the 
above-mentioned rustproof metal further. As the above-mentioned rustproof metal, vanadium 
ions, cerium ion, nickel ion, manganese ion, cobalt ion, etc. can be mentioned, for example. 
Especially, vanadium ions are more preferred. 

[0019]In the above-mentioned iron and/or a chemical conversion agent for zinc system 
substrates, content of the above-mentioned rustproof metal is a weight reference, and it is 
preferred that it is 20-1000 ppm. Even if there is a possibility that improvement in performances, 
such as corrosion resistance and abrasion resistance, cannot be wished that it is less than 20 
ppm and it exceeds 1000 ppm, an effect beyond it cannot be expected but is economically 
disadvantageous. It is 50-500 ppm more preferably. 

[0020]It is not limited especially as a supply source of the above-mentioned vanadium ions, for 
example, a vanadic acid salt, vanadium pentoxide, etc. can be mentioned. It is not limited 
especially as a supply source of the above-mentioned cerium ion, for example, a cerium nitrate, 
cerium carbonate, cerium chloride, etc. can be mentioned. 
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[002l]lt is not limited especially as a supply source of the above-mentioned nickel ion, for 
example, nickel nitrate, nickel carbonate, nickel chloride, nickel hydroxide, etc. can be mentioned. 
It is not limited especially as a supply source of the above-mentioned manganese ion, for 
example, manganese nitrate, manganese carbonate, a manganese chloride, etc. can be mentioned. 
It is not limited especially as a supply source of the above-mentioned cobalt ion, for example, a 
cobalt nitrate, cobalt carbonate, a cobalt chloride, etc. can be mentioned. 
[0022]pH of the above-mentioned iron and/or a chemical conversion agent for zinc system 
substrates is 2-5. When a precipitation amount of a coat becomes it small that it is less than 
two, there is a possibility of reducing corrosion resistance and 5 is exceeded, neither zirconium 
ion nor titanium ion forms a coat, but there is a possibility of depositing in a processing agent. It 
is 2-4.3 and is 3.5-4 more preferably. 

[0023]As for adjustment of pH in the above-mentioned iron and/or a chemical conversion agent 
for zinc system substrates, it is preferred to carry out using acid or a base which does not have 
an adverse effect on chemical conversion, such as nitric acid, perchloric acid, sulfuric acid, 
sodium nitrate, ammonium hydroxide, sodium hydroxide, and ammonia. For example, a method of 
adjusting with nitric acid, ammonia, or nitric acid and sodium hydroxide, etc. can be mentioned. 
Even if it makes nitric acid, ammonia, and sodium hydroxide contain in a processing agent, since 
a coat forming component does not become, these become possible [ maintaining pH in the 
range of desired ] by supplying zirconium ion, titanium ion, and a fluorine ion which are the 
ingredients which decrease by chemical conversion. 

[0024jln the above-mentioned iron and/or a chemical conversion agent for zinc system 
substrates, when adjusting pH by making nitrate ion contain in a processing agent, content of 
nitrate ion is a weight reference and it is preferred that it is 100-5000 ppm. When pH of a 
processing agent cannot be maintained to 2-5 as it is less than 100 ppm, but there is a 
possibility that a good coat may not be formed and it exceeds 5000 ppm, there is a possibility 
that a coat may not be formed efficiently. 

[0025]as the conversion treatment method of iron which carries out chemical conversion of iron 
and/or the zinc system substrate by iron of this invention, and/or a chemical conversion agent 
for zinc system substrates, and/or a zinc system substrate — degreasing treatment, after- 
degreasing rinsing treatment, chemical conversion, and transformation — a method of performing 
after rinsing treatment is preferred. 

[0026]The above-mentioned degreasing treatment is performed in order to remove oil and dirt 
adhering to a base material surface, and in 30-55 **, dipping treatment of a for [ about several 
minutes ] is usually made by degreasers, such as phosphorus-free and a non-nitrogen 
degreasing penetrant remover. It is also possible to perform reserve degreasing treatment before 
degreasing treatment by request. The above-mentioned after-degreasing rinsing treatment is 
performed by a lot of water washing by spray treatment by 1 time or more than it, in order to 
rinse a degreaser after degreasing treatment. 

[0027]The above-mentioned chemical conversion is iron of this invention, and/or a chemical 
conversion agent for zinc system substrates, by carrying out chemical conversion of the 
substrate, makes a chemical film form in a base material surface, and gives corrosion resistance 
and abrasion resistance. Dip coating, a spray method, etc. can be mentioned as a disposal 
method. 

[0028]In the above-mentioned chemical conversion, as for temperature of the above-mentioned 
iron and/or a chemical conversion agent for zinc system substrates, it is preferred that it is 30- 
60 **, and it is more preferred that it is 35-45 **. When the amount of coats formed as it is less 
than 30 ** becomes small, there is a possibility that corrosion resistance may fall and it exceeds 
60 **, there is fear that efficiency in coat formation is bad. 

[0029]In the above-mentioned chemical conversion, as for processing time of the above- 
mentioned iron and/or a chemical conversion agent for zinc system substrates, it is preferred 
that they are 30 seconds - 20 minutes, and it is more preferred that they are 60 seconds - 5 
minutes. When the amount of coats formed as it is less than 30 seconds is not enough, there is a 
possibility that corrosion resistance and abrasion resistance may fall and it exceeds 20 minutes, 
there is fear that efficiency in coat formation is bad. 
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[0030]the above — transformation — after rinsing treatment is performed by 1 time or more 
than it in order not to have an adverse effect on paint film appearance after subsequent 
electropainting, etc. In this case, it is appropriate that the last rinsing is performed with pure 
water. In rinsing treatment after this degreasing, either spray rinsing or immersion rinsing is OK, 
and it can also rinse combining these methods, the above — transformation — in accordance 
with a publicly known method, it dries if needed and after after rinsing treatment can perform 
electropainting after that. 

[0031] A conversion treatment method which carries out chemical conversion of iron and/or the 
zinc system substrate by iron of this invention, and/or a chemical conversion agent for zinc 
system substrates. In a method of processing using a zinc phosphate chemical conversion agent 
put in practical use conventionally, since it is not necessary to perform needed surface control 
processing, it becomes possible to perform chemical conversion of a substrate more efficiently. 
[0032]As for the amount of coats formed by a conversion treatment method of the above- 
mentioned iron and/or a zinc system substrate, in the case of iron system substrates, such as 
cold rolled sheet steel, it is preferred that it is 15 - 45 mg/m 2 , and it is more preferred to it that 
it is 20-40mg[/m ] 2 . When there is a possibility that corrosion resistance and abrasion 
resistance may fall that it is less than 1 5 mg/m since the amount of coats is small and 45 
mg/m is exceeded, there is a possibility that adhesion may become insufficient. 
[0033]As for the amount of coats formed by a conversion treatment method of the above- 
mentioned iron and/or a zinc system substrate, in the case of zinc system substrates, such as a 
zinc steel plate, it is preferred that it is 15-70 mg/m 2 , and it is more preferred to it that it is 20 
- 60 mg/m . When there is a possibility that corrosion resistance and abrasion resistance may 
fall that it is less than 15 mg/m 2 since the amount of coats is small and 70 mg/m 2 is exceeded, 
there is a possibility that adhesion may become insufficient. The amount of coats means a 
zirconium in a coat formed of the above-mentioned iron and/or a chemical conversion agent for 
zinc system substrates, and the total quantity of titanium, and fluorescence X rays can analyze. 
[0034]the amount of coats formed by a conversion treatment method of the above-mentioned 
iron and/or a zinc system substrate lengthens processing time in the above-mentioned chemical 
conversion — and/or, treatment temperature — it is possible by making it high to enlarge the 
amount of coats to a substrate. Thereby, by adjusting processing time and/or treatment 
temperature, the desired amount of coats can be formed on a substrate, and it becomes possible 
to raise performances, such as corrosion resistance and abrasion resistance. 
[0035]Iron of this invention and/or a chemical conversion agent for zinc system substrates, 
Content of zirconium ion and/or titanium ion is made into a specific range, By making a fluorine 
ion beyond a specific value by a mole ratio to zirconium ion and/or titanium ion, making pH of a 
processing agent into a specific range, and not including phosphoric acid ion substantially in a 
processing agent further, Performances, such as desired corrosion resistance and abrasion 
resistance, can be given to a substrate obtained after paint. Chemical conversion of iron like cold 
rolled sheet steel or a zinc steel plate and/or a zinc system substrate which are used for a car 
body etc. is carried out by this, It becomes possible to decrease quantity of Lynn used as sludge, 
such as zinc phosphate and iron phosphate, and an environmental impact, or a heavy metal 
compared with chemical conversion by a zinc phosphate processing agent which it becomes 
possible to give corrosion resistance and abrasion resistance suitably to a substrate, and is put 
in practical use from the former. A conversion treatment method which carries out chemical 
conversion of iron and/or the zinc system substrate by iron of this invention and/or a chemical 
conversion agent for zinc system substrates becomes possible [ performing chemical conversion 
more efficiently ] from it not being necessary to perform surface control processing required of 
chemical conversion by zinc phosphate. 
[0036] 

[Example]An example explains this invention still more concretely below. However, this invention 
is not limited to these examples. Among an example, especially, a "part" means a "weight 
section", as long as there is no notice. 
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[0037]Cold rolled sheet steel of one to example 6 marketing; paint pretreatment was performed 
to SPCC-SD (Japanese test panel company make, 70mmx1 50mmx0.8mm) on condition of the 
following. 

(1) Paint pretreatment degreasing treatment : dipping treatment of the 40 ** was carried out for 
2 minutes at 2 % of the weight "surfboard cleaner EC92" (degreaser by Nippon Paint Co., Ltd.). 
After-degreasing rinsing treatment: Spray treatment was carried out for 30 seconds with tap 
water. 

Chemical conversion: It was considered as zirconium ion 100ppm, 125 ppm of fluorine ions, and 
1000 ppm of nitrate ion using zircon hydrofluoric acid, hydrofluoric acid, and nitric acid, and pH 
prepared iron and/or the chemical conversion agent for zinc system substrates which are 4 
using ammonia. The temperature of the prepared iron and/or the chemical conversion agent for 
zinc system substrates was 40 **, and dipping treatment was carried out. The amount of coats 
was adjusted by changing processing time (immersion time). The relation of the amount of coats 
of processing time and a zirconium was shown in Table 1. 

transformation — after rinsing treatment: — spray treatment was carried out for 30 seconds 
with tap water. 

pure water rinsing treatment: — the rinse by pure water — spray treatment was carried out for 
30 seconds. 

Drying process: The cold rolled sheet steel after rinsing treatment was dried for 10 minutes at 
80 ** in the electric drying furnace. The amount of coats was analyzed as coating weight of a 
zirconium using "XRF1700" (X-ray fluorescence device by Shimadzu Corp.). 



0038] 
Table 1] 
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[0039](2) The electropainting above-mentioned paint pretreatment (1) was performed, the cold 
rolled sheet steel adjusted to the amount of coats shown in Table 2 was electrodeposited so 
that it might become 20 micrometers of dry membrane thickness using "power NIKUSU 
110" (cationic electrodeposition paint by Nippon Paint Co., Ltd.), and it burned by heating for 20 
minutes at 170 ** after rinsing. 

[0040](3) The cold rolled sheet steel which performed a middle coat, the finish coating above- 
mentioned paint pretreatment (1), and the above-mentioned electropainting (2) so that it may 
become 35 micrometers of dry membrane thickness using "OP-2" (intermediate coat by Nippon 
Paint Co., Ltd.) further, It painted by spray painting, it burned by having heated for 20 minutes at 
140 **, and the middle-coat coat was formed. Subsequently, it painted by spray painting, it 
burned by having heated for 20 minutes at 140 **, and the finish coating film was formed so that 
"OP-058" (top coat by Nippon Paint Co., Ltd.) might be used and it might become 35 
micrometers of dry membrane thickness on a middle-coat coat. 

[0041]About the cold rolled sheet steel which performed the above-mentioned paint 
pretreatment (1) and the above-mentioned electropainting (2), or the cold rolled sheet steel 
which performed the above-mentioned middle coat and finish coating (3) further, the following 
item was evaluated and the evaluation result was shown in Table 2. 

[0042]The water resistant secondary adhesion test above-mentioned paint pretreatment (1), the 
above-mentioned electropainting (2), and the above-mentioned middle coat.After having formed 
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the squares (100 pieces) of a 2-mm interval by the sharp cutter after the cold rolled sheet steel 
which performed finish coating (3) was immersed in 40 ** pure water for 240 hours, and sticking 
adhesive tape on the field, the tape was exfoliated and the number of the squares which 
separated from cold rolled sheet steel was measured. 

After putting the two vertical parallel cut which reaches to a base into the cold rolled sheet 
steel which performed the salt water immersion test above-mentioned paint pretreatment (1) 
and the above-mentioned electropainting (2), into a 5% NaCI aqueous solution, it was immersed 
at 50 ** for 840 hours.Then, after sticking adhesive tape on a cut part, the tape was exfoliated 
and the coat peeling width (maximum) of the both sides from a cut part was measured. 
The cold rolled sheet steel which performed the neutral salt spray test (SST ) above-mentioned 
paint pretreatment (1) and the above-mentioned electropainting (2) was evaluated based on JIS 
C0023. 

The cold rolled sheet steel which performed the salt fog cycle test above-mentioned paint 
pretreatment (1), the above-mentioned electropainting (2) and the above-mentioned middle coat, 
and finish coating (3) was evaluated based on the JIS C0024 severity 6. 

[0043]In the chemical conversion in the example 7 above-mentioned paint pretreatment (1), 
titanium hydrofluoric acid, Using hydrofluoric acid and nitric acid, titanium ion 100ppm, 240 ppm 
of fluorine ions, It was considered as 1000 ppm of nitrate ion, and using ammonia, pH prepared 
iron and/or the chemical conversion agent for zinc system substrates which are 4, and made 
temperature of the chemical conversion agent 50 **, processing time was carried out for 120 
seconds, and it carried out like Example 1 except having obtained the coat of amount of coats 
30 mg/nrr of titanium. The evaluation result was shown in Table 2. The relation of the amount of 
coats of processing time and titanium was not measured. 

[0044]In [ perform surface control processing for 30 seconds at a room temperature using 
"surfboard fine 5N-8R" (Nippon Paint Co., Ltd. tabulation side regulator) after the after- 
degreasing rinsing treatment in the comparative example 1 above-mentioned paint pretreatment 
(1), and ] chemical conversion, It carried out like Example 1 using "surfboard dyne SD-6350 (zinc 
phosphate processing agent by Nippon Paint Co., Ltd.)" except having carried out dipping 
treatment for 2 minutes at the temperature of 35 **. The evaluation result was shown in Table 
2. 

[0045]In the comparative example 2 above-mentioned paint pretreatment (1), it carried out like 
Example 1 except having performed only degreasing treatment and after-degreasing rinsing 
treatment. The evaluation result was shown in Table 2. 

0046] 
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[0047]It replaced with the cold rolled sheet steel of eight to example 14 marketing, and carried 
out like Example 1 except having used the hot-dip zinc-coated carbon steel sheet (plating 
coating weight; 45 g/m , 70mmx1 50mmx0.8mm). The relation between processing time and the 
amount of coats was shown in Table 3. The evaluation result about what was adjusted to the 
amount of coats shown in Table 4 was shown in Table 4. The neutral salt spray test (SST) was 
not done. 

[0048]Shall replace with the cold rolled sheet steel of example 15 marketing, the temperature of 
a chemical conversion agent shall be 40 ** using a hot-dip zinc-coated carbon steel sheet 
(plating coating weight; 45 g/m 2 , 70mmx150mmx0.8mm), and processing time is carried out for 60 
seconds, It carried out like Example 7 except having obtained the coat of amount of coats 40 
mg/m 2 of titanium. The evaluation result was shown in Table 4. 

[0049]lt replaced with the cold rolled sheet steel of comparative example 3 marketing, and 
carried out like the comparative example 1 except having used the hot-dip zinc-coated carbon 

steel sheet (plating coating weight; 45 g/m 2 , 70mmx1 50mmx0.8mm). The evaluation result was 
shown in Table 4. 

[0050]lt replaced with the cold rolled sheet steel of comparative example 4 marketing, and 
carried out like the comparative example 2 except having used the hot-dip zinc-coated carbon 

steel sheet (plating coating weight; 45 g/m 2 , 70mmxt 50mmx0.8mm). The evaluation result was 
shown in Table 4. 



[0051] 
Table 3] 
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[0053]In cold rolled sheet steel and a hot-dip zinc-coated carbon steel sheet, it became clear 
from Table 1 and Table 3 that the desired amount of coats can be obtained by changing the 
processing time in chemical conversion. About cold rolled sheet steel, like a zinc phosphate 
processing agent from an evaluation result from Table 2, It turned out that corrosion resistance 
utilizable enough is shown, and when the amount of coats of the coat especially formed of the 
zirconium was 20 - 40 mg/m , it became clear that the corrosion resistance superior to a zinc 
phosphate processing agent is shown. From Table 4, it turned out that corrosion resistance 
utilizable enough is shown also about a hot-dip zinc-coated carbon steel sheet, and when the 
amount of coats of the coat especially formed of the zirconium was 20-60mg[/m ] 2 , it became 
clear that the corrosion resistance superior to a zinc phosphate processing agent is shown. 
[0054] 

[Effect of the Invention]Iron of this invention and/or the chemical conversion agent for zinc 
system substrates, Since it consists of composition mentioned above, a good chemical film can 
be formed in an iron system substrate like cold rolled sheet steel and a zinc steel plate used for 
the car body etc., or a zinc system substrate like the conventional zinc phosphate processing 
agent, and it excels in corrosion resistance or abrasion resistance. 

Compared with a zinc phosphate processing agent, the quantity of Lynn used as the quantity of 

sludge or an environmental impact, nitrogen, and a heavy metal can also be decreased. 

By iron of this invention, and/or the chemical conversion agent for zinc system substrates, in 

carrying out chemical conversion of iron and/or the zinc system substrate, it becomes possible 

from it not being necessary to perform surface control processing required of the chemical 

conversion by a zinc phosphate processing agent to perform chemical conversion more 

efficiently. 



[Translation done.] 
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